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Description 

Background of the Invention 

This Invention relates to x-ray filters for control- 
ling the energy of an x-ray beam and specifically to 
filters used in x-ray computed tomography systems 
for making dual energy measurements. 

Computed tomography (CT) systems typically 
include an x-ray source collimated to form a fan 
beam directed through an object to be imaged and 
received by an x-ray detector array. The x-ray 
source, the fan beam and detector array are orien- 
tated to lie within the x-y plane of a Cartesian 
coordinate system, termed the "imaging plane". 
The x-ray source and detector array may be rotat- 
ed together on a gantry within the imaging plane, 
around the imaged object, and hence around the z- 
axis of the Cartesian coordinate system. 

The detector array is comprised of detector 
elements each of which measures the intensity of 
transmitted radiation along a ray path projected 
from the x-ray source to that particular detector 
element. At each gantry angle a projection is ac- 
quired comprised of intensity signals from each of 
the detector elements. The gantry is then rotated to 
a new gantry angle and the process is repeated to 
collect an number of projections along a number of 
gantry angles to form a tomographic projection set. 
Each acquired tomographic projection set may be 
stored in numerical form for later computer pro- 
cessing to reconstruct a cross sectional image ac- 
cording to algorithms known in the art. The re- 
constructed image may be displayed on a conven- 
tional CRT tube or may be converted to a film 
record by means of a computer controlled camera. 

The x-ray source is typically comprised of an 
evacuated glass x-ray tube containing an anode 
and a cathode. X-rays are produced when elec- 
trons from the cathode are accelerated against a 
focal spot on the anode by means of a high voltage 
across the anode and cathode. 

The spectrum of the x-rays produced encom- 
passes a band of radiation of different frequencies 
and hence different energies. The short wavelength 
radiation of higher energy is referred to as "hard" 
x-ray radiation and the longer wavelength radiation 
of lower energy is referred to as "soft" x-ray radi- 
ation. The very lowest energy x-rays are almost 
entirely absorbed by the body and therefore pro- 
vide little contribution to the x-ray image. Neverthe- 
less, these soft x-rays contribute to the total expo- 
sure of the patient to harmful ionizing radiation. 
Accordingly, these rays are usually removed by a 
filter incorporated into the x-ray tube, as is known 
in the art. 

The x-rays emitted by the x-ray tube may be 
subjected to two additional filters, a "spectral" filter 



and an "attenuation" filter. 

The spectral filter may be a molybdenum strip 
which serves to harden the x-ray beam by further 
removing longer wavelength, lower energy x-rays. 

5 This spectral filter may be moved in and out of the 
beam of x-rays and hence provides the ability to 
image an object with x-ray beams of different spec- 
tral composition. The construction of x-ray images 
from two or more images taken with x-ray beams 

w of different spectral composition is termed "dual 
energy scanning" and finds considerable use in the 
imaging of soft tissue where single energy scan- 
ning may only provide limited contrast. The spec- 
tral filter may be equipped with a track or hinge to 

15 permit its introduction and removal from the x-ray 
beam. 

In addition to the spectral filter, the x-rays may 
be subjected to an attenuation filter. The attenu- 
ation filter is ordinarily a synthetic polymer such as 

20 Teflon having an x-ray absorption spectral char- 
acteristic near to that of water and hence the hu- 
man body. This filter is not intended to adjust the 
spectral characteristics of the x-ray beam but rath- 
er to compensate for the variation in thickness of 

25 the imaged body; such a filter is shown in US-A- 
4288695. The x-rays that pass through the center 
of the imaged body, ordinarily the thickest part, are 
least attenuated by this filter whereas the x-rays 
passing through the edges of the imaged body, 

30 ordinarily the thinnest part are more attenuated by 
this filter. The x-rays that are not intercepted by the 
body at all are maximally attenuated by this filter, 
ideally by an amount equal to that of the x-rays 
passing through the center of the body. The result 

35 of this selective attenuation is that the x-rays strik- 
ing the Ct x-ray detectors are of similar energy and 
centered around the middle of the detector's sen- 
sitivity. The attenuation filter therefore may allow 
the use of more sensitive x-ray detectors reducing 

40 the range of x-ray energies. 

For purposes of calibration it is ordinarily desir- 
able that the attenuation filter may be removed 
from the path of the x-ray beam. This may be 
accomplished by positioning the attenuation filter 

45 on a movable track. 

As mentioned, the attenuation filter may be 
constructed of a synthetic polymer such as Teflon 
so as to closely match the absorption characteris- 
tics of the imaged body. Although the absorption 

so characteristics of such polymers may be relatively 
stable, under continued x-ray exposure the me- 
chanical characteristics of the polymer change. The 
color of the material may darken and cracks may 
develop. The discontinuity of the x-ray beam intro- 

55 duced by the cracks may cause severe image 
artifacts and thus require the replacement of the 
filter. Such replacement may be both inconvenient 
and costly. 
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Summary of the Invention 

Although the applicant does not wish to be 
bound by a particular theory, it is believed that the 
cracking of the attenuation filter under continued 
use is caused by a combination of the embritt- 
lement of the polymer of the attenuation filter 
through a breaking down of the polymer molecules 
by the x-ray beam, together with stresses set up 
between the attenuation filter and its support as 
they expand from the heat of the adjacent x-ray 
tube. 

According to the present invention, there is 
provided a filter assembly in a computed tomog- 
raphy system having an x-ray source for projecting 
a collimated beam of x-rays along a projection axis, 
the assembly comprising a filter element for attenu- 
ating the x-ray beam, characterized in that the filter 
element has a center axis parallel with the projec- 
tion axis and two ends disposed on either side of 
the center axis; a movable support plate for posi- 
tioning the center axis of the' filter element within 
the x-ray beam; center fastening means for fixedly 
attaching the filter element along its center axis to 
the support plate; and end attachment means for 
slidably attaching the ends of the filter element to 
each end of the support plate. 

In one embodiment, the ends of the filter ele- 
ment are fitted with holes and are held with a 
fastener having a shank diameter less than the 
diameter of the holes. The difference between the 
shank and hole diameter is equal to a predetermine 
expansion distance. The filter element is held 
against the support plate by a compression spring 
positioned between the head of the fastener and 
the filter. 

In this way the ends of the filter element are 
permitted to slide as the filter element expands 
with respect to the support plate thus avoiding the 
stress that might cause the filter element to frac- 
ture as it becomes brittle with more x-ray exposure. 
The compression spring pushes the filter against 
the surface of the support plate but permits the 
filter to slide along the surface of the support plate 
as it expands. 

The fixing of the filter along its center axis 
permits the expansion of the filter toward either end 
without shifting of the entire filter toward either end. 
In this embodiment, the center of the filter element 
is attached to the support plate by means of a 
support wall. A hole in the support wall prevents 
the formation of stresses on the attachment as a 
result of expansion of the filter element in a direc- 
tion perpendicular to its two ends. 

A second filter may be attached to the support 
plate so that, at a first support plate position, the x- 
ray beam is attenuated by both the first and sec- 
ond filter element and, at a second support plate 



position, the x-ray beam is attenuated by only one 
filter element. The second filter may be attached to 
the support plate so as to tension the second filter 
with relative expansion of the support plate. 

5 The tensioning of the spectral filter with relative 

expansion of the support plate ensures that the 
spectral filter is not placed under compression 
when cool which might lead to buckling. The spec- 
tral filter is fixed with respect to the attenuation 

w filter and the entire filter assembly is moved in and 
out of the x-ray beam providing more accurate 
positioning of the spectral filter. 

Brief Description of the Drawings 

15 

The invention will now be described in greater 
detail, by way of example, with reference to the 
drawings, in which:- 

Figure 1 is an exploded perspective view of the 
20 filter assembly showing the relative positions of 
the attenuation filter, the support plate and the 
spectral filters; 

Figure 2 is a partial cutaway plan view of the 
filter assembly showing the mounting of the 
25 attenuation filter to the support plate; and 

Figure 3 is a plan view similar to that of Figure 
2, showing the mounting of the filter assembly 
on the drive mechanism for moving the filter 
assembly within the x-ray beam. 

30 

Detailed Description of the Preferred Embodiment 

Referring to Figure 1, a generally rectangular 
support plate 10 is positioned edgewise to a fan 

35 bean of x-rays 12 radiating vertically along axis 14. 
Attached to one face of the support plate 10 is an 
attenuation filter 16 comprised of a corresponding 
rectangular filter block 18 of Teflon. It will be ap- 
parent to those of ordinary skill in the art that other 

40 similar materials may be used for the attenuation 
filter 16. In the exposed face of the filter block 18 is 
a downward extending saddle notch 20 centered 
within the filter block 18 but less than the full width 
of the filter block 18 so as to leave intact a support- 

45 ing wall 22. The saddle notch 20 reduces the 
thickness of the attenuation filter 16 along the path 
of the projected fan beam of x-rays 12 so that the 
thickness of the attenuation filter 16 correspond 
inversely to the thickness of a typical object being 

50 imaged (not shown). That is, the attenuation filter 
16 is thinnest in the center to attenuate least those 
x-rays 12 that will pass through the thickest portion 
of the imaged object, and thickest at either edge to 
attenuate most the x-rays 12 which pass without 

55 any attenuation on either side of the imaged object 
As mentioned above, the purpose of the attenu- 
ation filter 16 is to equalize, approximately, the 
intensity of the x-rays 12 received by a CT detec- 
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tor and hence to permit improved detector sensitiv- 
ity. 

The supporting wail 22 exposed by the saddle 
notch 20 contains two vertically disposed counter- 
sunk holes 24. Referring both to Figure 1 and 2, 
the attenuation filter 16 is attached to the support 
plate 10 by means of flathead machine screws 26 
fitted within countersunk holes 24 and received by 
corresponding tapped holes 28 at the center of the 
support plate 10. The attenuation filter 16 is thus 
fixed to the support plate 10 along the vertical line 
of symmetry of the support plate 10 and the at- 
tenuation filter 16. The interfitting faces of the flat- 
head fasteners 26 and the countersunk holes 24 in 
the supporting wall 22 serve to prevent the shifting 
of the center of the attenuation filter 16 with re- 
spect to the support plate 10. 

During use of the CT machine, the x-ray tube 
(not shown) releases considerable heat, heating the 
attenuation filter 16 and support plate 10 by up to 
28 *C (50 • F) above the ordinary room temperature. 
The expansion of the attenuation filter 16 will differ 
from that of the support plate 10 depending on the 
materials from which each is constructed. With a 
Teflon attenuation filter and an aluminum support 
plate, the coefficient of expansion are approximate- 
ly 144x10~ 6 *C- 1 (80x1 0" 6 inches/inch- • F) and 
23.4x1 0"" 6 'C -1 (1 3x1 0~ s inches/inch- 9 F) respec- 
tively. The difference in expansion over 28 * C 
(50 # F) will therefore be approximately 3 thou- 
sandths of a cm per cm (an inch per inch) of 
material. 

A stress relief hole 30 is cut in the supporting 
wall 22 of the attenuation filter 16 between the 
countersunk holes 28 to relieve stress caused by 
vertical expansion of the filter block 18 and the 
supporting wall 22 as it is heated by the adjacent 
x-ray tube (not shown). The distance between the 
mounting points of the supporting wall 24, i.e. the 
distance between the countersunk holes 24 is ap- 
proximately 5.0 cm (2 inches) and hence 1.5x10~ 4 
cm (6 thousandths of an inch) of expansion is 
accommodated by the stress relief hole 30. The 
stress relief hole deforms from a circle to an ellipse 
to prevent buckling of the supporting wall between 
the countersunk holes 24 with relative expansion of 
the filter block 18 on the support plate 28. 

Horizontal expansion of the filter block 18 is 
considerably greater than the vertical expansion, 
described above, as a result of the greater length 
than height of the filter block 18. For example, the 
length of the filter block may be 25 cm (10 inches) 
and hence approximately 7.5x10"* cm (30 thou- 
sandths of an inch) of horizontal expansion may be 
expected with the previously described conditions 
and materials. 

This horizontal expansion of the filter block 18 
is accommodated in a different manner than the 



vertical expansion. Oversized holes 32 are drilled 
through the face of each end of the filter block 18 
to permit the insertion of the shank 34 of shoulder 
screws 36 which are received by corresponding 

s tapped holes 38 in the face of the support plate 10 
at either end of the support plate 10. The shoulder 
screws 36 are sized so that when the shoulder 40 
of the shoulder screws 36 abut the face of the 
support plate 10, the shank 34 of the shoulder 

to screws 36 extends beyond the outer face of the 
filter block 18 and the heads 42 of the shoulder 
screws 36 are displaced from the outer face of the 
filter block 18. A compression spring 44 is placed 
between the head 42 of each shoulder screw 36 

?5 and the outer face of the filter block 18. The 
compression spring 44 is sized so that it is com- 
pressed when the shoulder screw 36 is fully en- 
gaged with the support plate 10 and hence the 
compression spring 44 exerts an inward force on 

20 the filter block 18 holding it against the support 
plate 10. A washer 46 is placed between the com- 
pression spring 44 and the filter block 18 to spread 
the force of the compression spring 44 and reduce 
any cold flow of the material of the filter block 18. 

25 The oversized holes 32 are of greater diameter 

than the shanks 34 of the shoulder screws 36 by 
approximately 1.5x10" 3 cm (60 thousandths of an 
inch) to accommodate the 7.5x1 0" 4 cm (30 thou- 
sandths of an inch) expansion of the filter block 18 

30 along its horizontal dimension of approximately 25 
cm (10 inches). The compression spring 44 exerts 
only a normal force on the filter block 18 and 
hence does not resist the expansion of the attenu- 
ation filter 16 but affects only the sliding friction 

35 between the attenuation filter 16 and the support 
plate 10. This sliding friction is ordinarily low. 

Referring again to Figure 1, two T-brackets 48 
are attached to the top edge of either end of the 
support piate 10 by means of a vertical leg of the 

40 T-bracket 48. The two horizontal arms of each T- 
bracket 48 each support one end of two parallel 
metallic filter strips 50 and 50' used as spectral 
filters. The ends of the filter strips 50 and 50' are 
secured to the horizontal arms of the T-brackets 48 

45 by means of two machine screws 52 passing 
through holes 54 in the ends of the filter strips 50 
and 50\ and the horizontal arms of the T-brackets 
48, and are secured with lock washers 56. The 
filter strips 50 and 50* are given a slight tension 

50 during assembly at room temperature to prevent 
buckling in cooler environments. 

The filter strips 50 and 50' may be formed of 
molybdenum and will have a lower coefficient of 
expansion that an aluminum support plate 10. Spe- 

55 cifically, the coefficient of expansion of molybde- 
num is approximately 5.4x10 -6 •C" 1 (3x10~ 6 
inches/inch" • F) versus 23:41 0~ 5 'C -1 (13x10-* 
inches/inch- • F) for an aluminum support plate 10. 



4 



7 



EP 0 449 083 B1 



8 



The difference in expansion over 28 • C (50 • F) will 
be approximately 0.5 thousandths of a cm per cm 
(an inch per inch) of material. 

This expansion is accommodated by ensuring 
that the filter strips 50 and 50' do not slip with 
respect to the support plate 10 as both are heated 
and cooled and hence that the filter strips 50 and 
50' are constantly in tension. Under tension, the 
filter strips 50 and 50' will not buckle. Unlike the 
polymer material of the attenuation filter 16, the 
metal filter strips 50 and 50' are not significantly 
embrittled with x-ray exposure and hence small 
amounts of stress may be accommodated. 

One filter strip 50 is positioned above the at- 
tenuation filter 16 so as to shield one half of the 
attenuation filter's thickness from exposure by the 
x-ray fan beam 12. The other filter strip 50' extends 
from the rear of the support plate 10 away from the 
attenuation filter 16 and over unobstructed space. 
This configuration permits selective combinations 
of the attenuation filter 16 and the filter strips 50 
and 50' as will be described below. 

Referring to Figure 1, pillow blocks 58 are 
attached to the face of support plate 10 at either 
end of support plate 10 beyond the extent of the 
filter block 18. Positioned within holes in the pillow 
blocks 58 at the corners of the support plate 10 are 
threaded inserts 60 which receive leads screws 62 
as will be described later. Also within each the 
pillow block 58 centered between the threaded 
inserts 60 is a linear bearing 64 which receives a 
guide shaft 66 on which the pillow blocks 58 and 
the support plate 10 may move. 

Referring now to Figures 2 and 3, lead screws 
62 corresponding to the positions of threaded in- 
serts 60 project from a motor drive plate 68 aligned 
with and parallel to the support plate 10. The lead 
screws are supported on the motor drive plate 68 
by bearings 70 and are received by each of the 
threaded inserts 60 Two guide shafts 66 (only 
partially visible in Figure 3) are similarly received 
by the linear bearings 64 and hold the weight of 
the support plate 10 as it moves toward and away 
from the motor drive plate 68 with motion of the 
lead screws 62. 

The lead screws 62 are moved synchronously 
to ensure positive and parallel motion of the sup- 
port plate 10 with respect to the motor drive plate 
68 and the area of the fan beam of x-rays 1 2. This 
motion is accomplished by means of sprocket 
wheels 72 attached to each of the lead screw 52 
near the motor drive plate 68 and connected to- 
gether by a loop of roller chain 74. A drive sprocket 
wheel 76 is attached to a shaft of a stepper motor 
78 which may be moved along the motor drive 
plate 68 by means of adjustment bolts 80 so as to 
remove any slack from the loop of roller chain 74 
as is generally understood in the art. 



The stepper motor 78 is controlled by a solid 
state stepper motor controller 82 which respond to 
digital signals, indicating direction and step number 
of steps, to move the shaft of the stepper motor 78 

5 a certain number of degrees in either direction. The 
relative movement of the support plate 10 and 
hence the attenuation filter 16 and the filter strips 
50 and 50* may be calculated from the pitch of the 
lead screws 62 and the number of degrees 

io stepped by the stepping motor 78. The absolute 
position of the support plate 10 is determined by 
. turning the lead screws 62 so as to draw the 
support plate 10 toward the motor drive plate 68 
until the plunger of a limit switch 82 attached to the 

75 motor drive plate 68 is depressed by the face of 
the attenuation filter 16 facing the motor support 
plate 68. The depression of the plunger of the limit 
switch 82 indicates that the support plate 10 is in a 
known location. Future positions of the support 

20 plate 10 then may be determined by tracking the 
subsequent relative movements of the stepper mo- 
tor 78. 

. Referring still to Figure 3, the support plate 10 
may be positioned in one of four locations with 

25 respect to the fan beam of x-rays 12. In the first 
location, the support plate 10 is furthest from the 
motor drive plate 68 and Region A is aligned with 
the fan beam 12 so that neither the attenuation 
filter 16 nor either filter strip 50 or 50* intercepts 

30 the fan beam 12. In the second location, the sup- 
port plate 10 moves closer to the motor drive plate 
68 so that Region B is aligned with the fan beam 
12 and the attenuation filter 16 alone is in the path 
of the fan beam 12. In the third . location, the 

35 support plate 10 moves yet closer to the motor 
drive plate 68 so that Region C is aligned with the 
fan beam 12 and both the attenuation filter 16 and 
a filter strip 50 are in the path of the fan beam 12. 
Finally, in the fourth location, the support plate 10 

40 moves further toward the motor drive plate 68 so 
that only the filter strip 50' is in the path of the fan 
beam 12. 

Thus the stepper motor 78 may be used to 
vary the filtration of the x-ray fan beam 12 by 

45 moving the support plate 10 appropriately. 

The above description has been that of a pre- 
ferred embodiment of the present invention. It will 
occur to those who practice the art that many 
modifications may be made without departing from 

so the spirit and scope of the invention. For example, 
the attenuation filter 16, the filter strips 50 and 50' 
and the support plate 10 may be constructed of 
other materials as known in the art with different 
coefficients of expansion than those described 

55 herein In order to apprise the public of the various 
embodiments that may fall within the scope of .the 
invention, the following claims are made. 
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Claims 

1. A filter assembly in a computed tomography 
system having an x-ray source for projecting a 
collimated beam of x-rays (12) along a projec- 
tion axis (14), the assembly comprising a filter 
element (16) for attenuating the x-ray beam, 
characterized in that: 

the filter element (16) has a center axis 
parallel with the projection axis (14) and two 
ends disposed on either side of the center 
axis; 

a movable support plate (10) for position- 
ing the center axis of the filter element (16) 
within the x-ray beam; 

center fastening means (26) for fixedly at- 
taching the filter element (16) along its center 
axis to the support plate (10); and 

end attachment means (34,36,42) for 
slidably attaching the ends of she filter ele- 
ment (16) to each end of the support plate 
00). 

2. The filter assembly of claim 1 wherein the filter 
element (16) includes a hole (32) in either end 
and the end attachment means comprises; 

a fastening (36) having a shank (34), and 
at one end a head (42), the shank (34) having 
a diameter less than the diameter of the hole 
(32) by a predetermined expansion distance, 
the shank (34) fitting through the holes (32) 
and being received by the movable support 
plate (10) for retaining the ends of the filter 
element (16) between a surface of the head 
(42) and a surface of the movable support 
plate (10); and 

a compression spring means (44) posi- 
tioned between the head (42) and the filter 
element (16) for slidably holding the filter ele- 
ment (16) against the support plate (10). 

3. The filter assembly of claims 1 or 2 wherein 
the filter element (16) is comprised of a syn- 
thetic polymer. 

4. The filter assembly of any preceding claim 
wherein the filter element (16) includes a sup- 
port wail (20) along its center line and there is 
a hole (30) in the support wall to permit de- 
formation of the support wall (20) with expan- 
sion. 

5. The filter assembly of any preceding claim 
wherein a second filter element (50,50') for 
attenuating the x-ray beam is positioned with 
respect to the first filter element (16) so that, in 
a first position of the support plate (10), the x- 
ray beam is attenuated by both the first filter 



element (16) and the second filter element 
(50,50') and in a second position of the support 
plate (10), the x-ray beam is attenuated by 
only one of the filter elements (16). 

5 

6. The filter assembly of any preceding claim 
wherein tensioning means (48,52,54,56) are 
provided for attaching the second filter element 
(50,50*) to the support plate (10) so as to 

w tension the second filter (50,50') with relative 

expansion of the support plate (10). 

7. The filter assembly of claims 5 or 6 wherein 
the second filter element (50,50') is a metallic 

75 strip. 

PatentansprUche 

1. Filteranordnung in einem Computer-Tomogra- 
20 phiesystem mit einer Rontgenquelle zum Proji- 

zieren eines kollimierten BUndels von Ront- 
genstrahlen (12) entlang einer Projektionsach- 
se (14), wobei die Anordnung ein Filterelement 
(16) aufweist zum Dampfen bzw. Schwachen 
25 des Rontgenbundels, gekennzeichnet durch: 

das Filterelement (16) hat eine Mittelachse 
parallel zu der Projektionsachse (14) und zwei 
Enden, die auf jeder Seite der Mittelachse an- 
geordnet sind, 

30 eine bewegbare Halterungsplatte (10) zum 

Positionieren der Mittelachse des Filterele- 
ments (16) innerhalb des Rontgenbundels, 

eine Mittenbefestigungseinrichtung (26) . 
zum festen Anbringen des Filterelements (16) 

35 entlang seiner Mittelachse an der Halterungs- 

platte (10) und 

eine Endbefestigungseinreichung (34, 36, 
42) zum verschiebbaren Anbringen der Enden 
des Filterelements (16) an jedem Ende der 

40 Halterungsplatte (10). 

2. Filteranordnung nach Anspruch 1, wobei das 
Filterelement (16) ein Loch (32) an jedem Ende 
aufweist und die Endbefestigungseinrichtung 

45 enthalt: 

eine Befestigung (36) mit einem Schaft 
(34) und einem Kopf (42) an dem einen Ende, 
wobei der Schaft (34) einen Durchmesser hat, 
der um eine vorbestimmte Expansionsstrecke 

so kleiner als der Durchmesser des Loches (32) 

ist, wobei der Schaft (34) durch die Locher 
(32) paBt und durch die bewegbare Halterungs- 
platte (10) aufgenommen ist zur Halterung der. 
Enden des Filterelements (16) zwischen einer 

55 Oberflache des Kopfes (42) und einer Oberfla- 

che der bewegbaren Halterungsplatte (10), und 
eine Druckfedereinrichtung (44), die zwi- 
schen dem Kopf (42) und dem Filterelement 
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(16) angeordnet ist, zum verschiebbaren Hal- 
tern des Filterelements (16) gegen die Halte- 
rungsplatte (10). 

3. Filteranordnung nach Anspruch 1 Oder 2, wo- 
bei das Fiiterelement aus einem synthetischen 
Polymer gebildet ist 

4. Filteranordnung nch einem der vorstehenden 
Ansprtiche, wobei das Fiiterelement (16) eine 
Stutzwand (20) entlang seiner Mittellinie auf- 
weist und ein Loch (30) in der Stutzwand vor- 
gesehen ist, urn eine Deformation der Stutz- 
wand (20) bei Expansion zu gestatten. 

5. Filteranordnung nach einem der vorstehenden 
AnsprUche, wobei ein zweites Fiiterelement 
(50, 50') zum Dampfen bzw. Schwachen des 
RontgenbUndels in Bezug auf das erste Filter- 
element (16) so angeordnet ist, daB in einer 
ersten Position der Halterungsplatte (10) das 
Rontgenbundel durch sowohl das erste Filter- 
element (16) als auch das zweite Fiiterelement 
(50, 50 1 ) gedampft wird und in einer zweiten 
Position der Halterungsplatte (10) das Ront- 
genbundel nur durch eines der Filterelemente 
(16) gedampft wird. 

6. Filteranordnung nach einem der vorstehenden 
Anspruche, wobei Spannmittel (48, 52, 54, 56) 
vorgesehen sind zum Befestigen des zweiten 
Filterelements (50, 50') an der Halterungsplatte 
(10), urn so das zweite Filter (50, 50') mit 
relativer Expansion der Halterungsplatte (10) 
zu spannen. 

7. Filteranordnung nach Anspruch 5 Oder 6, wo- 
bei das zweite Fiiterelement (50, 50*) ein Me- 
tallband ist. 

Revendications 

1. Ensemble de filtres dans une installation de 
tomographie assistee par ordinateur compre- 
nant une source de rayons X pour envoyer un 
. faisceau collimate de rayons X (12) suivant un 
axe de projection (14), Tensemble comprenant 
un filtre (16) pour attenuer le faisceau de 
rayons X, caracteVise* en ce que : 

- le filtre (16) comporte un axe central 
parallele a I'axe de projection (14) et 
deux extremites placees de chaque cote" 
de I'axe central, 

- une plaque mobile de support (10) ser- 
vant a positionner I'axe central du filtre 
(16) dans le faisceau de rayons X, • 

- des moyens (26) de fixation du centre 
pour fixer de maniere immobile le filtre 



(16) a la plaque de support (10) le long 
de son axe central, et 

- un moyen (34, 36, 42) de fixation des 
extremites pour fixer de maniere coulis- 

5 sante les extremites du filtre (16) a cha- 

que extrSmite" de la plaque de support 
00). 

2. Ensemble de filtre selon la revendication 1, 
w dans lequel le filtre comporte un trou (32) en 

Tune et Pautre de ses extremites et le moyen 
de fixation des extremites comprend : 

- une fixation (36) qui comprend une tige 
(34) et une tete (42) en une extremite, la 

is tige (34) ayant un diametre plus petit que 

diametre du trou (32) d'une distance de 
dilatation pr6d£termin6e, la tige (34) tra- 
versal les trous (32) et etant regue par 
la plaque mobile de support (10) pour 

20 retenir les extremites du filtre (16) entre 

la surface de la tete (42) et la surface de 
la plaque mobile de support (10), et 

- un moyen formant ressort de compres- 
sion (44) place" entre la tete (42) et le 

25 filtre (16) pour retenir de fagon coulissan- 

te le filtre (16) contre la plaque de sup- 
port (10). 

3. Ensemble de filtre selon la revendication 1 ou 
30 2, dans lequel le filtre (16) est fait d'une poly- 
mere de synthese. 

4. Ensemble de filtre selon Tune quelconque des 
pr^cedentes revendications, dans lequel le fil- 

35 tre (16) comprend une paroi de support (20) le 

long de son axe central et il existe un trou (30) 
dans la paroi de support pour permettre une 
deformation de la paroi de support (20) par 
dilatation. 

40 

5. Ensemble de filtre selon Tune quelconque des 
pr£c£dentes revendications, dans lequel un se- 
cond filtre (50, 50') d'att§nuation du faisceau 
de rayons X est dispose par rapport au pre- 

45 mier filtre (16) de telle sorte que, dans une 

premiere position de la plaque de support (10), 
le faisceau de rayons X soit attSnue" a la fois 
par le premier filtre (16) et par le second filtre 
(50, 50') et, dans une seconde position de la 

so plaque de support (10), le faisceau de rayons 

X ne soit attSnue" que par un seul filtre (16). 

6. Ensemble de filtre selon Tune quelconque des 
pr6c£dentes revendications, dans lequel des 

55 moyens de tension (48, 52, 54, 56) sont prevus 

pour fixer le second filtre (50, 50') a la plaque 
de support (10) de maniere a tirer sur le se- 
cond filtre (50, 50') avec une dilatation relative 
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de la plaque de support (10). 

7. Ensemble de filtre selon la revendication 5 ou 
6, dans lequel le second filtre (50. 50') est une 
bande metallique. 5 
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